Collision-like interactions between acoustic and electrical signals that produce startle reflexes in reticular formation sites.
A startle-like response can be evoked at low currents by one-pulse electrical stimulation of reticular formation sites from the rostrolateral pons to the caudomedial medulla. To test whether this response is mediated by the same reticular formation neurons as those that mediate the acoustic startle, we delivered a brief, subthreshold acoustic stimulus followed by an 0.1-ms electrical pulse to one side of the reticular formation of rats. The current thresholds for electrical startle were usually powerfully reduced (50-80%) whenever the acoustic stimulation was presented within 5 ms of the electrical pulse. This summation was, however, interrupted by brief (0.2-1.0 ms) spike-like increases in threshold when the electrical pulse was delivered 4.0-4.6 ms after the offset of the acoustic stimulus. The timing of the spike-like increase in threshold shifted to longer intervals in more caudal sites, consistent with the conduction of action potentials in the startle pathway. For example, the increase occurred at an interval of 4.1 ms near the ventral lateral lemniscus (VLL) and at intervals of 4.4-4.6 ms for sites in the pontine or medullary reticular formation. The increases in startle threshold are attributed to collisions between antidromic action potentials evoked by the electrical pulses and orthodromic action potentials evoked by the acoustic stimuli. These results suggest that the neurons in reticular formation that produce the acoustic startle reflex overlap greatly with the neurons that mediate electrically evoked startle-like responses. Also, the acoustic signals mediating the startle reflex must be, in large part, a synchronous volley of action potentials conducted by longitudinal bundles of reticular formation axons.